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ABSTRACT 



A client/server network enables access to non-HTML 
objects from a web browser. The system includes a database 
for storing non-HTML files. A system user requests a 
non-HTML file from a database using a web browser. The 
web browser transmits the requests to a server via a HTTP 
server and module. The server locates and retrieves the 
object requested. The module translates the object to a 
format supported by the web browser. The HTTP server 
communicates the translated file to the web browser over a 
network. The web browser then presents the translated file to 
the system user. 

17 Claims, 3 Drawing Sheets 
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WEB SERVER ENABLING BROWSER a working knowledge of HTML and the time required to 

ACCESS TO HTML AND NON-HTML writ e HTML code a create a page and any desired links. 

DOCUMENTS Editing a HTML web page or a link typically requires using 

HTML to edit the original web page or link. One significant 

RELATED APPLICATIONS 5 problem with HTML links is that if a web page (or other 

. . . . . . , *ior. •■ t object linked to it) is moved or deleted, any links to that page 

This application claims pnorit) r based on U.S. Provisional or object needs {Q b& mamiaU cha d Q J m emT m J 

Patent Application Ser. No. 60/050,153, entitled Web (e.g., "file not found") may appear when a user clicks on the 
Server Application", U.S. Provisional Patent Application 

Ser. No. 60/050,154, entitled "Web Site Creation Develop- 0 ne limitation of web browsers and web servers is that 
ment Tool" and U.S. Provisional Patent Application Serial foey were designed primarily to access HTML objects. 
No. 60/050,155, entitled "Electronic Calendar With Group Browsers typically cannot cause a web server to retrieve and 
Scheduling," each filed Jun. 19, 1997. This application is rc turn non-HTML objects. This inhibits a user from access- 
related to co-pending U.S. Patent Applications entitled, ing non-HTML objects, documents or databases from a web 
"Web Server With Direct Mail Capability," Ser. No. 09/100, browser. Non-HTML objects, for example, may include 
130, filed herewith, "Web Server With Automated 15 databases, non-HTML documents, stored views for docu- 
Workflow," Ser. No. 09/100,129, filed herewith, "Web ments in a database, identification files stored in a user 
Server Providing Role-Based Multi-level Security," Ser. No. directory and many other types of objects. Database views 
09/100,128, filed herewith, "Web Server With Unique Iden- provide a convenient way to index a plurality of documents, 
tification of Linked Objects," Ser. No. 09/100,118, filed Identification files may comprise information about a system 
herewith, "Web Server With Ability To Process URL With 20 user electronic mail address, role, profile, etc.). 
Action Commands," Ser. No. 09/100,117, filed herewith, One example of a non-HTML database is Lotus Notes. 
"Web Server With Integrated Scheduling and Calendaring," Notes ^ a popular software system, rich with a 
Ser. No. 100,119, filed herewith, "Web Server Providing number of well-known functions. These functions, however, 
HTML Pages Embedded With Non-HTML Views," Ser. No. a ' e X YP^Y accessed via a client (loaded with I^tus Notes 
09/100,120, filed herewith, and "Web Server Enabling 25 ^ ^ are ) communicating with a server (loaded with 
AttachmentofHTMLandNon-HTMLFilesToWebPages," Notes ™ software). Because Notes is not an 
Ser. No. 09/100,121, filed herewith. HTML-baseoV application, it has not been practical to access 
' ' objects in a Notes database via a standard web browser, 
FIELD OF THE INVENTION Prior database systems, for example, Lotus Notes, offer a 

30 broad range of well-known features and functions. Lotus 

The invention relates to a web server enabling browser Notes databases store a plurality of objects, for example, 

access to HTML and non-HTML documents. forms, documents, views, folders, agents, navigators, and 

other objects. 

BACKGROUND OF THE INVENTION Forms J and documents typically comprisc one or more 
Web browsers such as Netscape Navigator and Microsoft 35 fields * Forms may be used to display and edit documents. 
Internet Explorer are well known. Web browsers are soft- A view is a collection of documents selected and orga- 
ware residing on a client (e.g., a personal computer). Using nized based on predetermined user specific processes. Notes 
a browser, the client can communicate with a web server to determines which documents are to be displayed in a par- 
enable access to and viewing of Hypertext Markup Lan- ticular view based on the user specified process. Folders are 
guage (HTML) objects. A web server typically includes a 40 another type of view. Documents within a folder are selected 
server (e.g., a UNIX- or Windows NT-based computer) by a user, whereas documents within a view are arranged 
connected to a network (e.g., the Internet, an intranet or according to the predetermined user specific processes, 
other network), web server software configured with the Auto-indexing refers to automatically indexing docu- 
host name of the server and the location of HTML objects ments within a database. Auto-indexing may index docu- 
on the server and the HTML objects stored by that server. 45 ments within the database according to fields within the 
In general operation, to access a web page, a user enters document. Auto-indexing occurs when a document is cre- 
a request for a HTML object by specifying a uniform a ted. When a document is created, the system lists the 
resource locator (URL) via the browser and hitting "Submit" document in an index of the database. A database configured 
(or another function key) and the URL is sent to the web to include a Full-text index enables system users to perform 
server using Hypertext Transfer Protocol (HTTP). The web 50 full-text searching of the database. 

server responds by locating the HTML object requested and Agents automate a sequence of events. Agents are pro- 
returning it to the browser. The browser receives the HTML cesses which occur upon the occurrence of an event. For 
object, interprets the HTML codes, translates them into a example, Notes agents may be used to automatically orga- 
web page, and displays the web page. In this way, web nize items within a folder. 

browsers enable access to the vast number of HTML objects 55 Navigators provide a graphical process for finding docu- 

via the World Wide Web, the Internet or intranets. HTML ments or taking actions without maneuvering through mul- 

generally is well known. A primary purpose of HTML is to tiple views or find menu commands. 

describe how to format the text (and other content) of a web a drawback of prior systems is that powerful non-HTML 

page. HTML uses tags to indicate how text of a web page based database functionality has not been exposed to a web 

should be displayed and to specify the URL of objects to 60 browser. For example, a standard server typically does not 

which a page is linked. HTML objects are commonly stored have the ability to interpret and respond to a HTML-based 

on a web server as standard text files with a HTM or HTML browser request. 

extension. Linking is a powerful feature of HTML. One nesc and olher drawbacks exist. 

drawback with HTML links is that links are created by 

coding a page with HTML tags to link it to other objects 65 SUMMARY OF THE INVENTION 

(e.g., another document or a specific location within a An object of the invention is to overcome these and other 

document). Therefore creating web pages and links requires drawbacks in existing systems. 
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Another object of the invention is to provide a web server According to one embodiment, database objects are 

that can respond to requests from a web browser for either stored as pages or documents. A page -based database is 

HTML or non-HTML objects and return the requested consistent with the Web's page-based metaphor. Pages 

objects to the web browser. within the database can include other objects, such as 

Another object of the invention is to provide a system for 5 defined fields and application objects (e.g., JAVA applets, 

interconnecting disparate systems and databases via a Web Active X controls, etc.). The use of fields allows pages to be 

server platform, for example, to enable the functionality of sorted according to certain criteria. By creating Views in a 

a non-HTML database (e.g., Lotus Notes) to be exposed to wel1 known manner, these pages can be automatically 

a web browser. indexed. In contrast, HTML objects can be indexed by 

Anotherobjectofthe invention is to provide a system that 10 creating indexes and links to the pages indexed, 

enables a web server to provide electronic mail capability Accordmg to another aspect of the invention, web accessrble 

directly within a web browser window without having to and their associated content are stored as a uniform .set 

open another application or window. °f ob J ecte ' wh,ch , can Jf mo * fled - sorted a ° d d f 

. . . , , played via a standard Web browser. The system preferably 

Another object of the invention is to provjde a system that w rises programmable object stores which may store 

enables a web server to provide scheduling and [calendaring {om&> views> links> folders> navigators or 

capability directly within a web browser window wUhout Qther objec[s ^ enab , es m [ext search aQd automatic 

having to open another application or window. Mexing ^ , he programmable object store . 

Another object of the invention is to provide a system that t of the ronton is that it provides an 

enables a web server to automatically perform various tasks 20 interactiv6 collaboration, dynamic publishing, and transac- 

relating to routing, for example, notifying a user forwarding tiona , over the web or other network 

a document, etc., based upon the occurrence of a predeter- t e t 

mined event (e.g., a web browser request for a particular Another of l , he mention includes the ability to 

document, to modify a document, etc.). su PP° rt integrated application development, messaging and 

_ , . , workflow momtonng, and enterprise integration. 

Another object of the invention is to provide a system that 25 m , , „ 

enables a web server to provide role-based, multi-level The system also provides other advantages, for example, 

security access to HTML and non-HTML objects within a role-based, multi-level security, link management, and other 

system using a web browser. features described m greater detail below. 

Another object of the invention is to provide a system that 0ther ob J ccts and advantages of the invention also exist, 

enables a web server to locate HTML and non-HTML 30 BRI£p DESCRIpiK)N 0F TOE DRAWINGS 
objects using a unique identifier using a web browser. 

Another object of the invention is to provide a system that FIG. 1 is a schematic block diagram illustrating an overall 

enables a web server to receive and process action com- system in accordance with one embodiment of the invention, 

mands identified in a URL. FIG. 2 is a block diagram illustrating an interface module 

Another object of the invention is to provide a web server 35 in accordance with one embodiment of the invention, 

that enables HTML and non-HTML objects to be attached to FIG. 3 is a view of a display in accordance with one 

a non-HTML document using a standard web browser. embodiment of the invention. 

These and other objects of the invention are accomplished 

by various embodiments of the invention. ln DETAILED DESCRIPTION OF THE 

According to one embodiment of the invention, the sys- 4 ° PREFERRED EMBODIMENTS 

tern comprises a novel web server for a client/server network As schematically illustrated in the block diagram of FIG. 

and a terminal comprising a standard web browser. The 1, one aspect of the invention relates to a client/server 

server comprises a web server (e.g., a HTTP server), a network system 10 enabling access to both HTML objects 

HTML translator, server software (e.g., Lotus Notes server 45 50a-50n (e.g., HTML documents) and non-HTML objects 

software) and a database (e.g., a Lotus Notes database). lHa-lSn using a web browser 28 residing on a terminal 26. 

According to one aspect of the invention, a server pro- Preferably, web browser 28 supports Internet and Web 

cesses URL-based requests. The server receives a URL- protocols (e.g., HyperText Transfer Protocol (HTTP) and 

based request for a non-HTML object (e.g., document or TCP/IP). The system may further comprise a client 12 to 

database) from a web browser via a HTTP server. The HTTP 50 enable a non-browser client access to non-HTML server 

server module determines the non-HTML object requested module 24 to retrieve non-HTML objects lHa-lSn from 

and communicates the information to an interface module. non-HTML database 16. 

The interface module translates the request into a non- A server 14 preferably comprises a HTTP server module 

HTML format. The interface module transmits the request to 30, interface module 32 and non-HTML server module 24. 

a non-HTML server module. The HTML server module 55 As further illustrated in FIG. 1, the server side of system 10 

locates the non-HTML object specified by the URL, may comprise a non -HTML database 16 in communication 

retrieves the non -HTML object and transmits it to the with server 14. Preferably, non -HTML database 16 stores 

interface module. The interface module translates the non- one or more non-HTML objects ISa-lHn, each at least some 

HTML object to a HTML object, and passes it to the HTTP of which having one or more non-HTML fields 62a-62n, 

server module. The HTTP server module transfers the 60 an d a user directory 20. User directory 20 includes one or 

HTML object to the web browser which presents the HTML more user objects 22a-22w. User objects 22a-22n may 

object. include information about a user (e.g., electronic mail 

Preferably, for URL-based requests for non-HTML address, role, profile, etc.). Terminal 26 and server 14 can be 

objects, the HTML translator maps the URL-based request in communication via a network 54 (e.g., Internet, Intranet 

with a non-HTML database object. Advantageously, 65 or other network). 

however, the web server can also respond to a browser's According to one aspect of the invention, a user submits 

request for an HTML object using conventional methods. a URL-based request for an object via browser 28. The 
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request is passed to server 14 using HTTP (or other 
protocol). Server 14 receives the request via HTTP server 
module 30 and passes object location information to inter- 
face module 32 via URL interface 46. URL interface 46 
transmits that information to non-HTML server module 24. 
Non-HTML server module 24 retrieves the requested object 
and passes it to interface module 32. A HTML translator 
portion 44 of interface module 32 translates the non-HTML 
object to a HTML representation of the requested object and 
the HTML representation is returned to browser 28 via 
HTTP server module 30. 

System 10 also enables browser 28 to access HTML 
objects 50a-50/i using HTTP server 30 or a conventional 
web server 56 in a known manner. A conventional editor 
may be used to edit HTML objects within the system. A 
conventional technique (e.g., a computer gateway interface 
(CGI)) may be used to store the edited HTML objects in the 
HTML database. 

Thus, one advantage of the invention is that server 14 
enables a browser 28 to request both HTML objects 
50(3-50/1 and non-HTML objects 18a-18/i. Additional 
advantages derive from this capability. For example, one 
significant advantage is that the invention exposes powerful 
resources available in non-HTML databases 16 to a web 
browser 28 according to one embodiment of the invention. 

Preferably, the invention comprises a Lotus Notes server. 
Advantageously, even with this embodiment a standard 
browser-based client may be used. As detailed below, Lotus 
Notes provides the non-HTML server module 24 a rich set 
of services that has made it a leading messaging and 
groupware platform. By expressing Notes capabilities to the 
Web (using a browser) via the present invention, Web 
developers can take advantage of an architecture that inte- 
grates database, security, directory, messaging, workflow, 
replication, and application development technology in a 
single platform heretofore lacking in browser based systems 
using HTML objects. 

Lotus Notes, for example, is a robust system offering 
many features (e.g., forms, views, navigators, agents, 
folders, etc.). These resources in general are known, 
however, the ability to expose the features to a web browser 
is accomplished according to one aspect of the invention. 
Because Lotus Notes provides these and other features, 
Notes will be used to illustrate how features of a non-HTML 
database may be exposed to a web browser using the 
invention. Although Lotus Notes is used by way of example, 
the invention may be used with other non-HTML databases. 

One advantage of the invention is that it enables browser 
28 access to non-HTML objects (e.g., user objects 22a-22/i) 
via a non-HTML server module 24. Through communica- 
tion with the non-HTML server module 24, browser 28 is 
provided with additional functionality (i.e., functions sup- 
ported by non-HTML server module). For example, non- 
HTML server module may comprise a security module. 
Because browser 28 retrieves non-HTML objects using 
non-HTML server module 24, the security module controls 
access to the non-HTML objects based on predetermined 
criteria. Therefore, this function is exposed to browsers. 

For example, system 10 retrieves non-HTML objects 
18a— 18/i via non-HTML server module 24. By communi- 
cating with non-HTML server module 24, system 10 permits 
web browser 28 to utilize functions of non-HTML server 
module 24. For example, a system user may access non- 
HTML objects 18 from non-HTML database 16 (e.g., a 
Lotus Notes database). When non-HTML object 18a is 
retrieved using non-HTML server module 24, functions 
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associated with non-HTML object 18a become available to 
the system user. For example, non-HTML object 18a may 
comprise an agent which transmits a message or facsimile 
notifying another system user that non-HTML object 18a 
5 has been accessed. The invention exposes this and other 
functions provided by non-HTML server modules 24 to 
browsers 28. 

The system may use a bidirectional replication process to 
ensure that all system users are accessing the most recent 

10 versions of HTML objects SOa-SOn. The replication process 
used is efficient because it is selective, can be scheduled, and 
can perform at the field-level. Selective replication enables 
administrators to replicate only a subset of data within the 
HTML database (for example, specific databases or HTML 
objects). Replication may be scheduled to run when net- 

15 working costs are minimized. With field level replication, 
only those fields within HTML objects that are new or have 
been changed on either side of the replication process need 
to be replicated. With these sophisticated replication capa- 
bilities as a part of the infrastructure, developers can focus 

20 on creating Web applications which enable business pro- 
cesses within and across lines of business and corporate 
boundaries. The benefit to the user is easier manageability of 
databases and data integrity in all sites. 

During replication, directory changes are also replicated, 

25 because the directory is simply another database in the 
invention, with the same structure and properties as a Web 
page library. Therefore, for example, discussion forums can 
be replicated, because discussions are simply another 
instance of a database. 

30 As described above, links in HTML and non-HTML 
systems are well known. A HTML system may comprise a 
HTML database 48 comprising HTML objects 50a-50«. 
HTML objects 50a-50w are stored using a user assigned 
filename. The system retrieves HTML objects SOa-SOn 

35 based on the filename. An index 64 identifies HTML objects 
5(kj— 50/i in HTML database 48 and provides links 66a-66n 
to each HTML object 50a-50«. HTML objects SOa-Ston 
may comprise links 66a-66n to other HTML objects 
5(fc~50/i. 

40 A non-HTML database 16 (e.g., a Lotus Notes database), 
however, assigns a unique identifier to non-HTML objects 
18a-18/i and indexes and retrieves non-HTML objects 
based on the unique identifier. When a file is created, for 
example, in a Notes database, a system user designates a 

45 filename. In addition to the filename, the system assigns a 
unique identifier to non-HTML objects 18a-18/i and auto- 
matically indexes non-HTML objects 18a-18n in an index 
64. This technique improves link management. For example, 
if a user requests non-HTML object 18a by filename, the 

50 system uses the unique identifier to retrieve non-HTML 
object 18a. This reduces the likelihood of receiving a error 
message indicating, for example, "File Not Found" pro- 
duced by prior systems if a filename has changed. Prior 
systems retrieve files by filename and thus may be unable to 

55 locate a non-HTML object 18a because a system user has 
input a previous filename. By assigning a unique identifier 
to non-HTML objects 50a-50src, the system reduces the 
occurrence of such errors. The invention enables browser 
users access to functionality such as unique identification by 

60 permitting browser users access to non-HTML server mod- 
ules. Once a browser accesses a non-HTML server module, 
many functions provided by the server module are exposed 
to the browser because the non-HTML server module com- 
municates with the browser as if the browser is a non-HTML 

65 client. 

Another advantage with unique identifiers is link updat- 
ing. A non-HTML index records which non-HTML objects 
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ISa-lHn refer to the other non-HTML objects in non-HTML Building upon such standard Web security as Secure 

database 16. For example, a user creates a new document or Sockets Layer, the invention has the ability to granularly 

edits an existing non- HTML object lHa and provides a link control a Web application's delivery of content based on 

to non-HTML object lHn. The system identifies non-HTML how a user will participate with the application: this is 

object 18/j with the unique identifier and automatically 5 referred to as roles-based access. This feature provides great 

updates the index to reflect that non-HTML object 18a refers value to organizations that require secure Web application 

to non-HTML object 18n using a link. The invention functionality to enable sensitive business processes. The 

exposes this and other functions provided by non -HTML invention supports SSL which complements ACL. Using its 

server modules 24 to browsers 28. integrated ACL, web server 14 (e.g., a Lotus Domino 

The system also provides role-based, multi- level security io Server) can control the access and authorization to sensitive 

module 40 for controlling access to objects within the HTML objects to only those with the appropriate privileges, 

system. The system enables an authorized individual to For even greater access control granularity, specific fields in 

assign users a defined role. Each role may have various a page can be secured and delivered only to specified users, 

privileges based- on the priority level of the role. Priority Access to a page or a field is only part of the security 

levels may comprise a read only privilege, read and edit *5 model of the invention. ACL technology also controls the 

privileges, read public information only privileges, etc. For level of functionality each user has. That is, some users are 

example, a system administrator may have complete privi- able to modify or update information on an existing Web 

leges to all objects within the system. A law level employee page directly from a browser. Depending on the page or field 

user, however, may have read only privileges for some that a user is reading, the invention determines the appro - 

objects an/or no access to others. These security features 20 priate role: 

may extend to fields within a document. For example, a No Access: A user at this level has no access to the 

document containing a person's sales records may include a database on the Web site or its associated views and 

buyer field. A system user accessing the document may be HTML objects. This allows Web developers to easily 

required to have a certain priority level to view the buyer hide sensitive information as a default function of the 

field. If the system user does not have this priority level, the 25 Web site. Developers can also hide functionality (for 

system user will not be permitted access to that information example, buttons, menu items), 

(e.g., the buyer field may not be displayed). This permits Depositor: A depositor can only write to a database. This 

system user's access to be unrestricted controlled on a i eve i ^ ^fui f or Web-based anonymous ballot boxes 

field -by-field bases whereas prior browser-based systems or surveys. 

typically eilher deny or grant access to a web page or site 30 ^ read _ omy jccegs tQ pages Qn , he Web 



area - site. 



Additionally, the system provides for high-level security . 4 , , .... t , 

. . . V» <? . Author: In addition to reading pages, authors can create 

authentication. Before a system user is granted access to an , . . .« t • u *u 

.. . ,. , b „ and post new pages to the Web site. Typically, authors 

object within the system, the system may authenticate the r . r * , . t . tU 

rxM.- t. j u • • . . t *z» * ■ « can also edit and delete those Web pages they them- 

system user. This may be done by assigning an identification , t , 

and password to the system user. A system user attempting 

to enter the system must first enter the user identification and Editor: Editors can read > write > u P date and delete P a S es 

password. If the identification and password do not match created by others. 

the identification and password stored in the system, the Through tight integration of security and directory 

system user is not authenticated and access is denied. 40 services, developers can easily apply access controls by an 

A 4U r . *j • *■ c **uj individual user or group of users. This role -dependent con- 

Another feature is dynamic generation of content based . t , .. • . ♦ * *u 

, tU ^ ■ r* ■ *• lent delivery is transparent to the user, 

on a who the system user is. Dynamic generation occurs , * , j x- 

, , t . / tTtt^t u- * *u * The value of roles-based access functionality can be 

because each time a user requests a non -HTML object, that ,. A . 

object is translated (even if the object has been requested and >"«strated w,th an application common to most orgamza- 

translated previously). For example, a non-HTML object 45 A " uman Resources departmen w^hes to develop a 

may contain a date field. Therefore, to update the field, the W ^ «PPltcation to post job opportunities. Most employees 

; j ! , t tnp\ * t u- * i > ■ • will have reader access to these pages. In addition, hiring 

system translates the non-HTML object each tune it is .„ , t , F * t iL ° 

* j managers will have author access so that they can also post 
red u est Co 

. . , . new jobs to the database, as well as go back and modify 

Dynamic generation may also apply to security. For 50 {i ^ th themselves have ailthored . Human 

example, a document may contain certain fields that are Resoufce gtaff mi ht enj edit0f ft which iveg them 

access controlled, whereby depending on who the user is ^ M]i {Q make cfa tQ m Qn ^ ^ ^ 

(e.g based on the user s role) one or another field may be h Fmance D rtment staff mi ^ t have reader access 

displayed If a user s role changes (e. fr> access privileges to ftU but ako have editQr access tQ ^ sal field 

revoked), dynamic generation allows the system to update a 55 iyi them ^ ibfl . to make cfa tQ . Qne of 

user s role with the current privileges and restrict access as each page ^ invention exposes this and otner mnctions 

require . provided by non-HTML server modules 24 to browsers 28. 

There are at least three different ways to describe security, Workflow is a programmed application that performs one 

each having its own access methods and protocol. One or more tasks accor di n g to a pre-defined process (e.g., using 

embodiment of the invention provides a solution for each of 60 agents or macros ). Workflow operates to automate, for 

these different security levels. These are: example, administrator and end-user tasks upon the occur- 

Authentication: Confirming who a user is with user names rence 0 f a predetermined event (e.g., a browser request for 

and passwords via a directory; a particular document, modifying a particular document, 

Authorization: Allowing you to do certain things through etc.). For example, a system user may create an expense 

Access Control Lists ("ACL"); and 65 report for use by a company. Before the expense report may 

Encryption: Protecting what you do through Secure Sock- be used, however, it must be reviewed by a manager, 

ets Layer ("SSL*'). Therefore, a process may be programmed into the server 14 
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in which all created expense reports are electronically and content of the form is automatically translated to HTML 

mailed to a manager for review. Workflow may be applied and delivered by the invention to the user for viewing in his 

to any document. For example, if a purchase order is created, or her Web browser. Once a form has been populated and 

the order may require from an accounting department. A saved, it is stored and processed as a page in the database, 

process may be programmed into the server 14 to automati- 5 which can then be linked to other pages using the same 

cally mail the purchase order to personnel in the accounting hypertext linking mechanism so successfully exploited by 

department for approval. Other types of workflow may also the HTTP/HTML protocol set. The use of forms and fields 

be achieved, for example, transmitting an electronic mail lends itself to rapid application prototyping and develop- 

message to a system user notifying the user that a document ment in at least three specific ways, 

has been accessed, informing a manager that action is to First, new views can be created on the fly. Because forms 

required on a particular document (e.g, a request for consist of fields, developers can sort pages based on the 

approval), etc. values of those fields on each page. For example, a Human 

As shown in FIG. 2, system 10 may also comprise a Resources intranet application might include the ability to 

workflow module 38. Workflow module 38 distributes, look up personnel information by first name, last name, 

routes and tracks documents according to a predefined 15 department, manager, hire date, job level, etc. A sales 

process. For example, workflow module 38 may route management application might include the ability to sort all 

documents to specific system users in a predetermined order. pages by customer, sales region, sales person, or revenue. If 

If a document must be reviewed by specific system users, users request to see the information sorted a different way 

workflow module 38 routes the document to the system (for example, to sort all pages by social security number), all 

users according to a routing process. If a system user does 20 the developer has to do is create a view based on that field, 

not act on the document before a predetermined time, All the links between all the pages are preserved, 

workflow engine 38 may notify the system user that action Second, a single change in a form is inherited by all pages 

is required, forward the document to another system user, or that use that form. Because pages in the database are based 

perform another action identified in the routing process. on a form, any changes to that form are automatically 

Additional features of the invention include quick and 25 reflected on each page. This makes it easy to make global 

easy development and deployment of documents by provid- changes to some or all of the pages in the database. For 

ing point and click extended HTML design for forms, tables, example, if a company changes the logo it uses for one of its 

user interface controls, image maps, links and summary products, the developer simply deletes the old logo from all 

views, for example. The system also provides URL interface the forms that use it and replaces it with the new logo. Even 

access to database servers, such as Lotus Notes®, for 30 if hundreds or thousands of pages use that graphic image, 

example. The system acts on background agents for work- only one change has to be made. This is a vast improvement 

flow monitoring and provides templates and design replica- over Web authoring systems that treat each page 

tion for application update and delivery. independently, so that a single change has to be repeated on 

The system also allows system users to design features every page, 

(e.g., databases, forms, views, etc.) in a visual integrated 35 Third, forms are used to create templates, which serve as 

development environment (IDE) using a browser. For a rich baseline of functionality for customized applications, 

example, a system user may create an employment appli- The invention includes predefined sets of templates for the 

cation form. The form comprises various fields requiring most common types of Web applications: discussion forums, 

system user input. To facilitate the creation of this form, document libraries, project management, and review and 

another form having similar fields (e.g., work history form) 40 approval applications. These templates include all of the 

may be used. For example, the system user may display both logic and formatting required for a working application, and 

forms using Web browser 28. The work history form may can be deployed with no changes. Developers can also add 

have a field which the system user requires in the employ- new fields and logic to these templates. These templates also 

ment application form. To input the field from the work extend basic application development capabilities to power 

history form into the employment application form, the 45 users as well. 

system user may simply select and "drag" the field (e.g., by Another advantage of the Notes IDE is its ability to reuse 

using a conventional computer mouse) into the location in application objects from other applications. Forms (or parts 

the employment application form and "drop" the field into of forms) from one application can be reused in new 

the employment application form. Other known features of applications. For example, a registration form used to collect 

an integrated development environment may also be per- 50 leads over the Internet can also be used for an intranet 

formed from a web browser due to the present invention. training course application. Whereas the Internet registration 

For example, the Lotus Notes IDE provides developers form might ask for e-mail address, telephone and fax 

with a forms-based metaphor that exploits the inventions number, the training class registration form might ask for 

object store, directory, security, workflow, and replication cost center information. Both forms could use the same 

services. That is, developers using Notes have direct, pro- 55 template, and the same validation and routing logic, 

grammatic access to these robust services, instead of resort- Furthermore, if a change is made to the original template, it 

ing to limited interfaces between a scripting language and a is automatically inherited by all the other forms that are 

set of services found in separate products and/or servers. based on it. For example, if an employee number changes 

Moreover, the Notes development metaphor lends itself from four digits to five digits, it might require that the 

well to the types of business applications deployed on the 60 validation logic on the template be changed. Any other 

Internet or on an intranet. For example, if a Notes designer forms based on that template will automatically include the 

client employs a set of intuitive and flexible application new logic as well, saving developers significant time and 

design elements (for example, forms, fields and views) that effort. 

have great synergy with the page and link paradigms of the Collaboration sites handle the activity that occurs among 

Web. Specifically, developers create forms and populate 65 people and the information that they handle. Typical col- 

them with a variety of fields which interact with the user laborative activities include discussions and brainstorming, 

through agents, scripting language, and formulas. The layout review and approval cycles, human resource employee 
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reviews and candidate interview processes. The creation of By having information beyond just names and addresses, 

most content is a collaborative process: creating a press the directory also provides great functionality. For example, 

release, white paper, or even a job posting normally involves if the Company A application required that an account 

more than one person. Providing customer service after a representative receive an alert via pager if a particular 

sale has been made is also a collaborative process that 5 customer's inquiry was left unanswered for more than three 

involves the customer and at least one other person inside a hours> lhe deV eloper could simply use the pager number 

company. That is, collaboration is an integral activity that con tained in the appropriate field in the directory. The 

surrounds content and commerce. There is very little if any, application include different rules when it sends alerts by 

Web technology in place to effectively support collabora- QJ by pagefj and> depending on urgencV) whether t0 

« u j. . r iU - i . * «r l 10 use the fastest message route or the lowest cost message 

One embodiment or the invention relates to a Web apph- t ° & 

rou EE 

cation server, its basic architecture and the integral services * , , . ... . , . 

that lend themselves to the rapid development and deploy- Also > *f ob J e ^ ts Wlth j n the object store are 

ment of collaborative applications that support content and programmable, so that specific actions can be triggered 

commerce. based upon the value of the information within a specific 

To realize these and other capabilities, server 14 may 15 field or on the status of the page itself (for example, the last 

further comprise various modules as depicted in FIG. 2. For time it was opened). For example, in the Company A 

example, HTTP server 30 may further comprise a mail application, it is possible to have an agent monitor the status 

application module 34 and a scheduling and calendaring of an inquiry. The inquiry itself is a page in the object store, 

application module 36. Interface module 32 may further submitted as a form via the Web. The object store can keep 

comprise a workflow module 38, command cache 42 and a 20 track of that page to make sure that someone has actually 

security module 40, opened it and read it. If the page remains unopened for too 

The additional components shown in FIG. 2 enable van- long, the system can automatically take corrective action, 

ous capabilities to be provided to enhance the advantages of The directory 20 in the present invention includes more 

the system. Each of these components and examples of the than simple names and addresses. It also can include cus- 

added capabilities is described below. 25 toimze d folds ( e .g., user objects 22a~22/i). For example, the 

The system user may store HTML pages as objects in Company A directory includes information about specific 

HTML database 48 HTML database 48 may comprise a (roles) that differem k ffl , (for example> service 

plurality of stored HTML ^objects. Stormg pages as objects representativej ^nicr service representative, account 

results in a object-based HTML database 48 facilitating its re £ resentative) . Depending on the level of urgency of an 

use in Internet applications because or the page-based envi- . r . ... .. . . 7 . j . . c ° 

ronment of the Internet. Prior systems store fills in particular 30 *™ the in ~ * * ble 10 dete ™ ne fr ° m lhe dirCCt0ry 

file formats which are not generic to multiple systems. wh "? P ersonnel should be <Wd an inquiry. 

Objects enable various systems to gain access to HTML When a user rec J uesl f an HTML ob J ecl froni a .^™ L 

database 48 database using a URL, the URL typically only identifies the 

Additionally, HTML database 48 and HTML objects object, without identifying any non-HTML commands. In 

SOa-SOn may be programmable. HTML database 48 may be 35 general HTTP servers use the URL to identify the location 

programmed to perform processes for storing, managing and of a resource (e.g., an object). They typically do not perform 

retrieving different data types (e.g., HTML, GIF, JAVA, action on or relating to the object itself. By exposing Lotus 

multimedia, etc.). HTML objects SOa-SOn stored within Notes functionality to a browser-based system, the system of 

HTML database 48 may also be programmed to perform the invention, however, enables non-HTML actions to be 

specific actions. For example, a process to notify a system 40 identified in the URL and the action to be performed on or 

user that a value of a specific field within HTML object 50n relating to the object. For example, a system user wishing to 

exceeds a predetermined time (e.g., age of document). retrieve a sales record for a salesperson ("John")working in 

Thus, one aspect of the invention features a program- the east coast division of "Company A" may enter the 

mable object store which is suitable to store, manage, and following URL into a browser: http://www.companya.com/ 

retrieve both complex data types as well as forms and pages. 45 S ales.nsf/east/john?opendoc. This URL permits server 24 

Data types handled by the object store include: ( Notes server) to retrieve the file containing John > s 

1 " v ? nt ^ D s °^ ecl store provides a smgle, consistent &ales rea)rds and ^ document> 0lher actions 

approach tor data storage which simplifies page manage- t]so be write*. , run file, create new file, etc.) Additionally, 

ment and enhances collaborative Web applications. The . v ta ' / rT ™„ 

invention's object store eliminates the need to structure, ^ ^ T\uVu V * non " H ™ L T a ^- 

track, and otherwise maintain Web site content. Web "pages" 50 ™ nts P la ^ d ° n the file u bemg ?° r 3 ? h ? 5 

and their associated content are stored as a uniform set of sale * r ^ cor ^ s file ma V * °P ened t0 d ^ onl V John s ^ 

objects, easily modified, sorted, and displayed through a ten ( 10 ) sales ' sales that occurred Wlthm the P ast five (5) 

Web browser. y ears > etc - 

All of this information is stored in a single integrated and Identifying non-HTML actions and arguments in the URL 
distributed database. The directory is contained in the same 55 allows system users to retrieve objects and identify actions 
object store as all other applications objects. This means that with a single input command without requiring program- 
me directory itself is programmable. It also means that an ming code. This is a significant advantage over prior systems 
application is closely associated with the directory. For that cannot process such action commands included in a 
example, if a Web application has to be replicated to another URL. For example, in some prior systems, if a system user 
Web server somewhere else within an organization (say, on 60 wishes to have an action carried out when a particular object 
an outsourced server at an Internet service provider), all the is retrieved, the action must be preprogrammed into the code 
Web pages, the application logic and the directory are or identified outside the URL (e.g., get or post actions). The 
replicated at once as an integrated set. ability to enable functions without require preprogramming 

This is an important distinction from Web application is one feature of the invention, 

platforms that use one storage mechanism for Web pages 65 Preferably, when interface module 32 receives a URL- 

and a separate and different storage mechanism for directory based request, interface module 32 parses the URL to 

information. determine non-HTML object information (e.g., type, 
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identity, location, etc.). If the URL includes an action 
command to be performed on the non-HTML object, inter- 
face module 32 also determines the action to be performed. 
This information is passed to non-HTML server module 24 
which retrieves the requested non-HTML object. Interface 
module 32 then translates the requested non-HTML object 
into an HTML object. If an action command is specified in 
the URL, interface module 32 determines the HTML com- 
mand corresponding to the non-HTML command supported 
by non-HTML server module 24 (e.g., open, create, delete, 
etc.). As part of the process, the HTML command is per- 
formed and the HTML object is communicated to web 
browser 28 via HTTP server module 30. 

Translating commands may be performed using a rules- 
based translation. A rules-based translation mediates 
between two or more server formats and determines com- 
mands corresponding to the other object formats. For 
example, Lotus Notes includes a table sort command. This 
permits tables to be sorted according to column headings. If 
a user wishes to sort a table according to a particular 
heading, the user may "click" on the heading. Notes then 
sorts the table according to the heading. If a system user 
requests a non-HTML object (e.g., a table) from a Notes 
database and specifies an action command (e.g., sort) in the 
URL, interface module 32 translates the actions to a corre- 
sponding Notes action and performs the action command. 
Notes creates a view including the sorted table. Interface 
module 32 then provides a link to the view created. 

In addition to identifying non-HTML actions within a 
URL, system 10 also permits attaching non-HTML objects 
to HTML objects. For example, a user may attach non- 
HTML object ISn to HTML object 50a. Attaching files 
includes storing the attaching object (i.e., HTML object 50a) 
with the attachment (i.e. non-HTML object 18a). 
Additionally, a link is provided from HTML object 50a to 
non-HTML object 18a. The link is provided within HTML 
object 50/?. The link identifies the location of the attachment 
stored with HTML object 50n. HTML objects may also be 
attached to non-HTML objects using the above process. 

In addition to the above features, system 10 also provides 
other functions. For example, system 10 provides integrated 
mail application module 34 and scheduling and calendaring 
application module 36. System 10 uses web browser 28 to 
permit reading, creating, editing, etc. of electronic mail 
messages and calendaring and scheduling of events. The 
calendaring and scheduling application module 36 permits 
the system user to invite other invitees to the event (e.g., 
system users, conference rooms, audio/visual equipment, 
etc.). For example, using the calendaring and scheduling 
feature, a system user schedules an event. The system user 
may then retrieve a form which serves as a template for 
creating an electronic mail message (e-mail). The e-mail is 
composed in cooperation with the scheduling application 
and therefore identifies information concerning the event 
(e.g., date, time, location, etc.). The system user addresses 
the e-mail to the invitees using electronic mail addresses 
stored in a user directory. The user directory may include 
additional information (e.g., user role, profile, etc.). The 
e-mail may be provided with a view inquiring whether the 
invitee accepts, declines, etc. If an invitee accepts, the 
system will automatically schedule the event in the invitee's 
calendar. The system user may also input additional infor- 
mation (e.g., textual information, attachments, etc.). 

The messaging, calendaring and scheduling function are 
performed directly through the web browser. A separate 
window or application does not need to be opened. Prior 
browser-based systems require separate mail, schedule and 
calendar applications to be opened in a separate "windows." 
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One advantage of the server 14 of the present invention as 
compared with other Web servers is that it exploits the Web 
to handle the activity that is driven by the information that 
is posted on the Web site. Two core services of the invention 

5 that make this possible are messaging and workflow. 

The server supports major industry messaging protocols 
and Application Programmer's Interfaces (APIs). The inven- 
tion provides a backbone messaging platform with robust 
message transfer agents (MTAs) for SMTP, X.400, cc:Mail, 

10 and Notes Mail. Messaging services support e-mail clients 
using industry standards, including Post Office Protocol v3 
(POP3) and Internet Mail Access Protocol v4 (IMAP4). The 
invention also supports other broadly deployed protocols, 
including Vendor Independent Mail (VIM), and Messaging 

15 API (MAPI). 

The invention also includes group calendaring and sched- 
uling functionality, and will support standard calendar and 
schedule protocols as they emerge. 

The combination of messaging with calendaring and 

20 scheduling functionality provides developers with the tools 
to create Web applications incorporating workflow. Business 
processes that have time-sensitive actions and tasks associ- 
ated with multiple users can be rapidly enabled. For 
example, a Web application can intelligently route messages 

25 and forms to users based on a variety of business relevant 
conditions (for example, user, schedule, time, priority). 
Also, a Web application can be designed to examine a group 
of users' calendars, determine the optimal schedule to ensure 
business processes are completed, and notify each user of 

30 impending work. 

Company A can take advantage of this messaging and 
workflow functionality to enable a sophisticated set of 
processes for managing customer issues. Issue status 
requests may be routed to the appropriate Company A 

35 service representative based on a combination of parameters 
including the inquirer's company, his or her service level 
agreement, and the priority of the inquiry. The invention can 
efficiently handle non -routine occurrences such as re -routing 
messages destined for absent service representatives by 

40 examining their schedules. Also, issue status requests that 
exceed a specific time threshold can automatically trigger 
escalation to managers via e-mail or pager. 

FIG. 3 illustrates a HTML object 50a in accordance with 
one embodiment of the invention. System 10 permits a 

45 representation of non-HTML objects 18a-18« to be embed- 
ded within HTML objects SOa-SOn. For example, a system 
user may retrieve HTML object 50a. The system user may 
request non -HTML object 18a to be displayed within HTML 
object 50a. System 10 retrieves non-HTML object 18a. 

50 Non- HTML object 18a is translated to a HTML represen- 
tation 50/j of non-HTML object 18a. System 10 uses HTML 
representation 50/i to embed HTML representation 50aj in 
HTML object 50a. FIG. 3 shows HTML object 50a with 
non-HTML objects (and other objects) embedded therein 

55 (e.g., pull -down menus 72, a tool bar 74, a URL identifier 76, 
a form 78, navigators 80, links 66, attachments 82 and fields 
62). After non-HTML object 18a is embedded within HTML 
object 50a, HTML object 50a may be saved as another 
object which includes embedded non-HTML object 18a. 

60 Preferably, HTML representation 50n comprises a table 
tag and HTML formatting tags. HTML tags are codes used 
in a HTML object that determine the layout of a HTML 
object. Views may comprise links to other views. For 
example, an object may contain a graphical representation of 

65 a view. The representation provides a link to the view which 
is retrieved when a user "clicks" on the representation. 
When a system user "clicks" on the representation, a URL 
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request for that view is transmitted to HTTP server module 
30. HTTP server module communicates the request to URL 
interface 46 of interface module 32. URL interface 46 
converts the request into a format supported by non-HTML 
server module 24. Non-HTML server module 24 locates and 5 
retrieves the view requested and transmits the view to 
interface module 32. HTML translator 44 translates the view 
into HTML and passes the translated view to HTTP server 
module 30. HTTP server module 30 communicates the view 
requested to browser 28 for presenting to the system user, to 
This process may be repeated for each additional view 
requested by the system user. 

Navigators may also be embedded within HTML objects 
50a-50/i. Navigators assist system users in moving through 
documents. Navigators may be graphical representations or 15 
text that identify other portions of a document, other 
documents, etc. For example, a non-HTML object is 
requested by a system user. The non-HTML document may 
comprise a navigator. Module 30 translates the non-HTML 
object and navigator into HTML object 50a. 20 

HTML fields S2a-S2n may be expandable and collaps- 
ible. For example, HTML object 50<3 may comprise HTML 
field 52a. HTML field 52a may comprise a textual or 
graphical representation (e.g., a right arrowhead) indicating 
additional HTML fields 52b-52n are available. If a system 25 
user "clicks" on HTML field 52a using a conventional 
computer mouse, HTML field 52a expands displaying 
HTML fields 52b-52n. After "clicking" on HTML field 52a, 
the textual or graphical representation may change (e.g., to 
a down arrowhead) displaying additional HTML fields 30 
526-52/1. If a user again "clicks" on HTML field 52a, the 
representation of HTML field 52a returns to the original 
representation (e.g., a right arrowhead) and "collapsing" 
HTML field 52a. This function previously applied only to 
non-HTML clients. The invention exposes this and other 35 
functions provided by non-HTML server modules 24 to 
browsers 28. 

System 10 may also comprise a command cache 42. 
Command cache 42 maintains a record of a predetermined 
number of commands input by a system user. Commands 40 
may be stored based on system users. For example, a system 
user inputs a command, system 10 stores the command in 
command cache 42. Once a command is stored, system 10 
checks whether subsequent commands input by the system 
user are stored in command cache 42. If system 10 locates 45 
the command in command cache 42, the stored command is 
used to process the command. This reduces the time neces- 
sary to process requests because system 10 does not have to 
repeat commands already executed. For example, a system 
user inputs a command "Retrieve Work File." The retrieve 50 
work file command may require system 10 to determine the 
object store storing the file, locate the position within the 
object store, retrieve the file and transmit the file to the 
system user. Subsequently (e.g., the following day), the 
system user inputs the same command. Before processing 55 
the command, system 10 determines whether the command 
"Retrieve Work File" is stored in command cache 42. If 
system 10 locates the command, the stored command is used 
to execute the command because the command has already 
been processed. In this manner, system 10 does not repeat 60 
commands previously executed and thus reduces processing 
time. 

Unlike basic Web-based customer service applications, 
the invention workflow goes beyond the publishing of 
customer information to allow true customer-to-business 65 
interaction in which a specific business process is supported. 
For example, the advanced customer support system may be 
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used to: initiate an inquiry, process the inquiry, assign the 
inquiry, notify the appropriate customer representative, and 
monitor the status of the inquiry. 

Benefits of the invention range from minimizing the time 
and cost required to develop and deploy interactive Web 
applications, to actually achieving company goals that were 
once virtually impossible without the widespread use of the 
Internet. 

There are several requirements of companies both large 
and small, regarding Web applications: 

Interactivity. Much more than static HTML document 
delivery is required to enable interactive applications, espe- 
cially in a supply chain management setting. The present 
invention provides the template forms and development 
tools to rapidly develop interactive applications. 

Inter-enterprise connectivity. The most effective Web 
applications extend throughout a company's supply chain, 
from suppliers and business partners all the way to custom- 
ers. The present invention lets users extend applications 
across their entire supply chain through the use of replica- 
tion and workflow. 

Multiple layers of security. Many of the Web applications 
that companies want to develop require multiple layers of 
security, from basic server access to customized/ 
personalized pages, to page and field-level read/write 
authority. The present invention's access control security 
satisfies this requirement and enables companies to establish 
roles-based access to content. 

Cost and development resources are a factor. Whereas 
initial Web site costs for publishing are typically small 
regardless of the product used, cost has become an important 
consideration when developing actual Web applications. The 
present invention helps minimize cost. 

An example will be used for convenient reference. 

Company A (a bank) desires to streamline customer 
service and improve existing business processes with their 
major commercial customers. They partnered with Com- 
pany B (a consulting firm) to create an advanced customer 
support ("ACS")system to address those requirements. The 
system allows customers to have access to issue submission 
and tracking information, check imaging applications, 
customer-support knowledge bases, and other application 
functionality through a Web client. The system includes 
built-in workflow capabilities that manage the assignment 
and notification of key personnel of company A, and auto- 
mate messaging, faxing, and paging. Customer issue status 
and service level reporting information is accessed via the 
Internet. 

Other embodiments and uses of the invention will be 
apparent to those skilled in the art from consideration of the 
specification and practice of the invention disclosed herein. 
For example, the invention may apply to other client side 
applications which are based on URLs (e.g., news readers). 
The invention may also translate documents to formats other 
than HTML. The specification and examples should be 
considered exemplary only. The scope of the invention is 
only limited by the claims appended hereto. 

What is claimed is: 

1. A method for enabling a user to access markup lan- 
guage and non- markup language objects through a web 
browser, the markup and non-markup language objects 
associated with at least one other object, the method com- 
prising the steps of: 

receiving a URL-based request from the user using a 
markup language enabled browser for one or more 
non-markup language objects; 
determining a location of the one or more non-markup 
language objects; 
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translating the URL-based request for the one or more according to instructions specified by the user, wherein 

non-markup language objects; a change in layout of one non-markup language object 

retrieving the one or more non-markup language objects changes the layout of said at least one associated other 

requested using the translated URL-based request; object; and 

translating layout and content of the one or more non- 5 P a f b 8 means that passes the one or more markup 

markup language objects to one or more markup lan- , !^f c ag " obje f *? ihc A b !°™ CT - 

™ ^ u* 7 J * • * •« si *u 5. The system of claim 4, further compnsmg a markup 

guage objects according to instructions specified by the la and a non . markup langua P ge ^ 

user, wherein a change m layout of one non-markup 6 ^ system of claim 5 whereifl * e ° on . markup laD . 

language object changes the layout of said at least one ^tr comprises a Notes server. 

associated other object; and 7. The system of claim 4, further comprising one or more 

passing the one or more markup language objects to the non -markup language databases for storing non-markup 

browser. language objects and one or more markup language data- 

2. The method of claim 1 where the step of receiving bases for storing markup language objects. 

receives the request using HTTP. 8. The system of claim 7, wherein the one or more markup 

3. An electronic storage medium having processor read- 15 language and non-markup language databases comprise 
able code embodied therein for enabling a user to access programmable object stores. 

non-markup language and markup language objects through 9 - The system of claim 4, wherein the one or more markup 

a web browser, the markup and non-markup language language objects comprise one or more programmable 

objects associated with at least one other object, the elec- 2Q markup language fields. 

tronic storage medium comprising: 10. The system of claim 4, further comprising one or more 

processor readable code that causes a processor to store Note * dat ^ a ses, wherein the system enables Notes func- 

one or more non-markup language objects in one or ho ™ llt ? to be ex P r osed t0 the web browser - 

more databases; 11 * A svstem for enabling a user to access markup 

1 11 * 1 < , . language and non-markup language objects through a web 

processor readable code thai causes a processor to recede 25 br the marku an(J non . mark , * objecls 

a URL-based request from the user usmg a markup associated wjth a( ]eas , 0Qe Qther obj the % * em 

language enabled browser for the one or more non- nrisine* 

markup language objects; . . , . . , . ¥TT1T , 

7 . , / t t a receivmg module that receives a URL-based request 

processor readable code that causes a processor to deter- from the user using a mafkup lan enabled 

"uTe^fecIs 011 ° r m ° re n ° n " ma brOWSCr f ° r ° ne ° r m ° re non - marku P ^nguage objects; 

guage o jec , a de t ermmm g moc lule that determines a location of the 

processor readable code that causes a processor to trans- one or more non -markup language objects; 

late the URL-based request for the one or more non- a request translating module that trans i at es the URL- 
markup language objects; ^ based fequest for the Qne Qr more non „ markup i anguage 

processor readable code that causes a processor to retrieve objects; 

the one or more non-markup language objects a retrieving module that retrieves the one or more non- 
requested using the translated URL-based request; markup language objects requested using the translated 

processor readable code that causes a processor to trans- URL-based request; 

late layout and content of the one or more non -markup 40 a markup language translating module that translates 

language objects to one or more markup language layout and content of the one or more non-markup 

objects according to instructions specified by the user, language objects to one or more markup language 

wherein a change in layout of one non-markup lan- objects according to instructions specified by the user, 

guage object changes the layout of said at least one wherein a change in layout of one non-markup lan- 

associated other object; and 45 guage object changes the layout of said at least one 

processor readable code that causes a processor to pass associated other object; and 

the one or more markup language objects to the a passing module that passes the one or more markup 

browser. language objects to the browser. 

4. A system for enabling a user to access markup language 12. The system of claim 11, further comprising a markup 
and non-markup language objects through a web browser, 50 language server and a non-markup language server. 

the markup and non-markup language objects associated 13. The system of claim 12, wherein the non-markup 

with at least one other object, the system comprising: language server comprises a Notes server. 

receiving means that receives a URL-based request from I 4 - The system of claim 11, further comprising one or 
the user using a markup language enabled browser for more non-markup language databases for storing non- 
one or more non-markup language objects; 55 markup language objects and one or more markup language 
determining means that determines a location of the one databases for storing markup language objects. 

or more non-markup language objects; 15 ' ™> s y stem of claim 14 > wherein the one or more 

tU , t * . » jn j t , markup language and non-markup language databases com- 

request translating means that translates the URL-based rfse * m * Me object ^ 

request for the one or more non-markup language /(1 u ™ , * i ■ 1 1 u ■ *u 

h • L . F B 6 60 16. The system of claim 11, wherein the one or more 

* ' markup language objects comprise one or more program- 
retrieving means that retrieves the one or more non- ma t,i e markup language fields, 
markup language objects requested using the translated i 7t The system of claim 11, further comprising one or 
URL-based request; more Notes databases, wherein the system enables Notes 
markup language translating means that translates layout 65 functionality to be exposed to the web browser, 
and content of the one or more non-markup language 

objects to one or more markup language objects ***** 
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